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To combat the situation many hundreds of linesmen 
were brought in from distant cities to repair the damage 
on telephone and telegraph lines; traction companies 
operated with difficulty; some bus lines were unable to 
operate a t  all; electric light service wns interrupted, failing 
entirely in many sections; hundreds of aiitoinobiles were 
stalled along the highwnys; rnilroad trains ran hours 
late; all the principnl radio st’ntions were unable to operate; 
large numbers of nerinls were down; “ Christmas shop- 
ping” was intcrfered with; and numerous injuries and 
several deaths were attributed to the storms. Rarely 
indeed has this section been visited by such n procession 
of severe storms. 

Most of the great damage to trees occurred on the 
night of the I i t h  and l s th ,  during a compnrative calm; 
while the greater part of the damage to telephone and 
telegraph lines followed that date, particularlj- during 
the gale on the day of the 20th and night of the 20th 
and 21st. Damnge froin all these conditions will be 
between one and a half to two millions or more; but no 
one will know for several weeks to come. I think the 
above is n conservative estimate. 

OUTSTANDING FEATURES 

Alniost incredible quantities oE ice accumulated on 
(See special refer- trees, shrubbery, and other object,s. 

ence thereto.) The streets and boulevards of Buffalo 
were so badly cluttered up with broken-off branches after 
the storm that an appropriation of $50,000 was asked for 
to clean up the city. It will cost I believe, several times 
t8hatl amount to replnce t,rees and trim up those that can 
be saved. I have seen in other parts of the country dam- 
age to  t,elephone and telegraph lines quite as severe as 
occurred here, but never, anything like the damage to 
trees. All night long of tBhe 17th nnd 18tmh one was kept 
awnke by the breaking limbs, which snapped off with a 
report much louder than a rifle shot. It was a depressing 
and never-to-be-forgotten esperience. Otherw’se the 
night wns quiet, there being very little wind. 

In 35 years’ esperience I have never seen Weather Bu- 
reau instrunient,s so completely frozen up. The vane and 
anemometer were heavily caked \nth ic,e and put out of 
c.ommissiori both a.t the downt,own ofice and the airport. 
There was a mass of ice more t h m  2 inches t.hick on one 
side of t8he sunshine recorder. 

The losses mount up, &s the work of restoration pro- 
gresses. I think this is approximately correct: 

Total losses in western New Tork, including the Buf- 
falo and Rochest,er dist8rict,s, were around $3,000,000, per- 
haps more. More thnn 8,000 telephone poles were c.ari-ied 
down by the sleet and wind, with approximately 15,000 
miles of wire. The telephone companies alone sustained 
a loss of approximately $2,000,000. 

HAILSTORMS OF 1929 IN THE UNITED STATES 
ss/.  3-7-g. 7 c 73) By S. D. FLORA 

[Weather Bureau omce, Topeks, Kans.] 

[Condenscd from a report by the author] 

Hail damage was severe and widespread during 1929 
but not as bad as in 1928, which was one of the worst, 
if not the worst, hail years in the history of the country. 
While the total loss by hail for 1929, like that of previous 
years, will probably never be known definitely, the 
United States Weather Bureau received reports of more 
than 225 severe hailstorms during the year with pro- 
perty losses exceeding $10,000,000. The total losses 
will greatly exceed these estinintes from outstanding 
storms as there were hundreds, possibly thousands, of 
falls of light or moderate hail, most of them doing but 
little damage for which no statistics are available. 

One of the best indexes of hail damage over the country 
is the Iowa record, which is compiled from reports col- 
lected by the assessors, making that State the only one, 
so far as known, that knows the amount of its hail loss. 
This is given in the following table: 

outstanding storms in Kansas, ns reported to the Weather 
Bureau, totalled $2,403,500, with hundreds of smaller 
losses not reported. 

Hail is always a special menace in Kansas on account 
of the immense wheat crop of the State, which approaches 
maturity during the season when hailstorms are most 
likely to occw. In  the western third of the State 
Weather Bureau records indicate that heavy hail falls 
three to four tinies a year somewhere in each 10,000 
square miles of area. 

Thirty-eight heavy falls of hail were reported in 
Icansas last year and 15 of these occurred in June, with 

r the wheat crop almost ready for harvest. Even so, t,he 
State was more fortunate than in 1928, when it suffered 
losses of a million dollars or more from each of six hail- 
storms. Ten of the 1929 Kansas hailstorms caused 
losses of $100,000 or greater each and one that extended 
from Byers to near Sawyer, diagonally across Pratt 
County, on June 13, resulted in a half-million-dollar 
loss. The path was 1 to 4 miles wide and 30 miles long. 
Wheat in the area was damaged 20 to 50 per cent. 

Two days previous to t8he Prat t  County st,orm hail fell 
over a path 60 miles long in Rawlins, Decatur, and 
Norton Counties, in northwestern Kansas, and almost 
totally destroyed wheat in some places. The worst of 
this storm was felt a t  New Alenielo, Norton County. 
The t80tal damage was placed at  $300,000. 

Another of t8he Kansas hailstorms moved from near 
NewtJon to Cnssoday, Butler Count8y, on June 12, with 
the heaviest damage near DeGrnfl, Cassoday, McLain, 
arid Potwin. The total loss was valued at  $150,000. 
Along the path of severest hail wheat was a complete 
loss and the oats destroyed in some places. The grain 
was hammered into the ground until in some fields not a 
stem mas left standing. Chickens, ducks, and geese, as. 
well ns birds, pigeons, and jack rabbits, perished lherally 
by the hundreds. 
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It remained for an eastern State to report the greatest A haiIstorm in Illinois on May 1 that extended from 
damage from a smgle hailstorm in 1929. This was a Cora to Raleigh caused a loss of $720,000. The hail was 
million-dollar loss a t  and near Hartford, Conn., on so severe that roofs were pierced, window? broken 
August 1, and the greater part of the damage was to greenhouses practically demolished, and fruit ruined 
greenhouses and the tobacco crop. over a path 2 to 6 miles wide and 6 miles long. * * * 

PRELIMINARY STATEMENT OF TORNADOES IN THE UNITED STATES DURING 1929 
By HERBERT C .  HUNTER 

[Weather Bureau, Wnchington, January 30, l9:!0] 

I n  advance of the final study of the 1929 uindstornis which is expected to be finished during the coming summer, the 
following preliminai-y statement, compiled froin the material thus far available from scction direchors and others, is 
presented : 

-~ 
TORNADOES AND PI:OR.iBLE TORNADOES 

~~ ___ ____-. 
I I  1 I l l  1 / 1 1  

TORNADIC WINDS AND POSSIBLE TOHNADoE::: 2 

CYCLE RECURRENCES WITH VARIABLE LENGTH OF BOTH PERIOD AND 
AMPLITUDE 

By CHARLES F. MARVIN 
[Weather Bureau, Washington, January 1R, 19301 

n 

FIQIJRE 1.-Harmonic analyzer 

Following a bit further our interesting discussions of 
yesterday, concerning cycles and perioclicitias, I think I 
would like tokstate in writing briefly what I tried to make 
clear in our conversation regarding my conception of the 
geometrical bac.lrground or basis for cycle recurrences 
with varinbIe lengt,hs of both period and amplitude. 
These conceptions have been in my mind for a great 
many ye,nrs, in fact ever since our associate, Mr. Clough, 
began to advocat'e his theory of handling periodicities 
with various le,ngths and amplitudes. 

I think that what I have t,o say can be made most clear 
by aid of the accompanying diagram (fig. l), in which D 
is a disk revolving about its center, with a movable crank 
pin, P,  which can be either fised in any desirable position 
in the slot awoss t,he top of the disk, or it can have inde- 
pendent move.nient to or fro in the slot, eit<her from the 
center outward in one direction, or from one side of the 
disk to the opposite, et,c. The plate AA is carried be- 
tween lateral guides, C,C2 to  tbe guide a t  E. This plate 
carries a stylus, S, for tracing movenients of the plate. 
The crank pin, P,, engages a slotted opening in the plated,  
and, when the disk D is robated, gives lineal harmomc 
motion to t,he plate A and the stylus S. If, now, a band of 
paper is movecl;continuously.forward under the stylus S, a 
record is traced of the comhiriecl movements of the paper 
and of the st,plus. When t,he crank pin retains a fixed 
position and D is revolve? at  R uniform rate we have 
uniform niotion of a point in the circle which traces out 
t.he conventional trigonomet'ric curve on the paper. It is 
obvious, however, t,ha.t if the rotation of t,he disk D is not 
uniform but executed in an acc.elerated and decelerated 
nianner the period of t,he harmonic curve traced out will 
he variable and not constant. It is equally obvious that if 

1 This paper WFBS prepared in the form of a letter to Dr. A. E. Douglans. University of 
Tucson, Tucson, Arrz. 


